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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrolytic composition 
having an excellent durability and an excellent electric conversion 
ability, a photoelectric conversion element showing a good 
durability and photoelectric conversion characteristics due to the 
use of the same, and a photovoltaicchemical cell consisting of such 
a photoelectric conversion element. 

SOLUTION: This invention includes the electrolytic composition ^ 

containing a chemical compound represented by formula 1 (where f ^ 

R represents a substituent containing -(CR1 R2-CR3R4-0)n- Sijr^ x - * P) 

linkage (R1 to R4 each represents a hydrogen atom or alkyl R 

independently, and n represents an integer ranging from 2 to 20) 

and Q represents an atomic group that can form 5- or 6- 

membered ring aromatic cation with a nitrogen atom and may have 

a substituent, and X- represents an anion), a photoelectric 

conversion element using the electrolytic composition, and the 

photovoltaicchemical cell consisting of such a photoelectric 

conversion element. 
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i— f;u, tKU if b>^'j3HI/y7i^JH-f 

9) > 7;up — juh i$y — if u 

>#y 3— 7^Ji/X-fJk ^p t!b>yj =3 
— 7;u*^x- f /U* fK'Jxf u>yy a— 
/ 7J^;bx-f;k #y ^p tfuv^y 3-^/7 

j^;i,x-f;bf) . £fl57;Ua— jUH (xf U>yy 
=3— ?Pt?l^^'j3Hk #«Jif u>yja- 
M,. tK'J :?Pfcf UV^'J a— ;u. yj-bU^*) . -h 
y;Mb** (7-fe h— Mj;u. WPy-h'Jik > 

y;b. exy7yx^x~f;^) . xxfrt (*> 

(OMSO) . x;u7t7>?) . 7k*#*if bti^o -tt 
b (D » m 4 - f 1 J5JL ± £ ;1 * L T ffi I * T * £ I > . 
[0 0 7 6] (D)^CDltll 

[0077] aHBic*yy;uftSi*ft»ft. po 

lymer Electrolyte Reviews-1&l>*2 (J. R. MacCallum 
£C. A. VincentO>*«. ELSEVIER APPLIED SCIENCE) 
l=IB«**lfcft*IM«f«10LTJ:<. #'J7*'JP = 

h y ji/Xi**y ? vfc if- y fflt^4(D*<»* l 
[oo7 8] ^-f^yiuftjB»aDic*yyjMbsi**Ji 

*li, fotfMttAb LTJ. Chem. Soc. Japan, In 
d. Chem. Soc. 46779 (1943). J. Am. Chem. Soc, 11 
1. 5542 (1989). J. Chem. Soc, Chem. Commun. , 390 
(1993). Angew. Chem. Int. Ed Engl.. 35. 1949 (199 
6). Chem. Lett.. 885. (1996). J. Chem. Soc. Chem. 
Commun., 545, (1997) *lcffi«* *tfc<b**£ffifflt" 
ZZttfVZ. 7S Kffist£^<&<b**£fflL^<0*>< 



[0079] ^-m<Dm^\z^-oxmmnm 
j*«B£^Mb-r*«£i*. ^-m. k*m»& 

*r5<b**-efc4Cfcrt<»*L<. vfcf x;uK>-t£ 
>. if U>yj p— JUv7^ «J U— h. if 1/>^U 
a— ;uv* £<7 y u— h. yxf u>^'j □Hi/v7^ 
y b— K S/XfU>yj 3-;i/y> ^'J L/-h, h 
'Jlfl/>yj3Hl/y7{7 'J L/ — h. h'Jxfb>y 
'Ju-JbyV^^'J K /<>£HJX'J h— ;Uh'J 

7<7 y u— h. h y > f p— ;u^p/n°> k y 7^ y u— 
[0 0 8 0] y^HJSM^EStffi^^ «<z>tti:: 
£l>o St^^^-irLtli, 7^ y;uKX(4af-7 

;u*;u7$y;u» (7^y;ui£. >$?u;H£. *r*a 

SLM«ilbfl)XXfJI/XI*7 5K (>f^7 
$ y b— h. xfjl,7^ 'J K n-^P t°;U7^ U U 
— K i-^Ptf;i/7^7'J U— K n-?W^Ub- 

h. i-?f ;u7<7 y u— k t-^f ;u7^ y u— h. n- 

'Of ;U7£ 'J b— K 3-^<>f ;U7^ 'J b— t-^ 
>f;U7^'J n-^^vJU7^ U h. 2,2-v 

*=f- JU^f ;U7^7 y U- h. n-t^f^7^7 y U- 

2-xf;^^vii/7^ y u~ h. 4^y f ;u>2-^p t°;u 

^>f;b7^'J U-h, -tzf;U7^y U— h. n-^-<7^ 
fy^7^'J b-h, y^P^yJI/7^'J U-K > 
^D^yf^^'J U-h, ^>vJl/7^'J b-h, t 
KP^yif ;U7^7 y U— h. 2-t KP + i/^P t°;U7 
^ y U— h. 2-> h^yxf;i,7^ 'J U— K 2-x h^r 
yifjl,7^ 'J b- h. 2-y h^rvx h*vif ^7^ 
y h. 7iy+yxf^7^ y U— h. 3-> h>> 

^f JU72 y u— h. if ;u^;utf i — ;u7<? y u— 
h. 2-y f ;u-2-n hp:7pt?;u7^ y b-h. 2,2.2- 

hiJ7Jl/tPXW7^'J U-h, ^ £ ^Jl^P'O 

f;u7^yu— h. ^zf$T 7^37;u^pt ; v;u7^ y u 
y u— k ^<>v;uy ^ ^ y h. t KP^vxf ;u 

^^?|J b-h, 2-tKP^y^Pt%>^'J U— 
h. 2-> h^yif^^^'J L/-K 2-x h + yif 
^^7 y L/— h. 2-y h^rvx h^>iW^ 'J 

U— h. yVwa/ifi^^'J b-k 2.2.2- 
h'J7Jl/tPIf^>^^'J b-h, T"h^^;b^-P^ 
Pt^M^^'J b-h, ^W7;i/tP^Pt>^^^ 
'J b- h. ^^f^^^l/tPfyiM^'J U— h. 
if b>^'j a-JUf M J ^ 'J b— 



m 
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K 2— f vtK;u-;u>*^ 'J u— K 2-y;i/7t^ux;u* 

U— K 7^'J^7SK, N-i-^P \z)\,T0 UJUTS 
h\ H-n-y=f)\sT<7*))\sT5. h\ N-t-:?^7^ U JUT 

5 K-2->^;u^p/^>x;u7^>gt % 7^'j;u7 5 

□ e^h'J^ ^UT^-OA^P^-f h\ 

75 h\ N-> ^;u;*$>7 y;u7 5 h\ N->^p— ^ 

*i£xx^;usi >i£vy ^;u. 

^HJ^Aifi. 7^'JP-hUJU. **^'JP-h'J 
;U. yi>i C?£vX> % y^D/<^yi>, -TV 

T\s>7,)U*>M-r h'J^A^) . N-t-^*;i,A7$ 

75 h\ N-e-;u-N-> ^;L,T-b h7S h\ t* 

t^;ux;u*>M-*-h'J^A. 7U;ux;u*> 

;u^;ux~^;nn ^jl/t— ;ux— xrt/^) . x^U 

[oo8i] ^aicfi^^^fHg^y OS 

SifflfSttO. 5~7OK*%-efc<&<0*<B* L < . 1. 0~50ff 
*%-efc&0>tf«fc y B* Ll\, 
[0 0 8 2] ±izE(D^y ^-IS. **«tT • *TSt1»* 

* r*#*.*/*a>»Bi3u «b¥HA) ^*;*G§*t rig 

|CcfcoT5v*;US^*t!-£<0j&<B£Ll\ 

»* L < ffi ffl tf* «SftlRM»fflli2. 2* -7 v/ ex -f v 3? 

fpz h'J;k 2,2'-7l/fX(2,4-vyf^^P~ h 

•J ;u) . vV ^;u2, 2' -7 V fx (2-* ^;u^p tf**— 
hh v > ^;U2, 2' -T 7 1/ bfX-f V U- h^CDT 73R 
MttftL ^'JJU/t— h\ '<>l/*OU/ 
h\ t- hx— h*a>iaM<bia»BH*fe#J« 

*f lo. oi -20MS%r* fey. * y b* l < i*o. i~iok 

fi%"Cfc&o 

[0083] ffrnmn^&tb&^s ^—(om&m^m 

121*0. 5~70MS%Tfe£<D2><B£Ll*o £ U»*L< 

i*i.o~50ftfi%-cfc£o 



[008 4] 7K l J-7-<DSR«SJ5l=«ky«»Jl«afiR1fc* 

•r*?Ky &tf§Bta#JS»*D-r*©*<B*L^ 0 b* 

y, fi*LL^aB««f*»*DR«<#ttft>i-e#*stt» 
t1&JM±<&'\py><b7;u*;u. MP^><b7^;u^r 

[0 0 8 5] *ftHa*ft*flljMfel::i*. AHa^flstt 
(Li L NaL KL CsL Cal2^) . ftB*<b«3 (LiBr. N 

aBr. KBr. CsBr, CaBr2^) . 4 ft 7 ^^-^ A^^^ 
(t- h77JI/*;i/7> : E-^A , ?P7-f h\ tfUv-^ 

A^P7-f KW . 3tm$%ft (7iPv/7>8tt-7i 

t-^-7;Wvx;^-< K*) . t'tpy>fe^ 

[0 0 8 6] ^tc, *^B^-e(4J. Am. Ceram. Soc. . 8 
0, (12), 3157-3171 (1997)lCfaitCDt-:?^;Utf 'J v> 
2-e=) U 2.6-;u^^>«0)ffi*tt<b*1Sl*;8*D 
LT^^LNo ffiStt^!|*l$^*0-r-5»iS^(DB^L^;lg 
SIESII40. 05-2MT?fe* e 

[0 0 8 7] [2]^^^^*^ 

£^-T£o B^L<I*E11 iznklr&olz^ ^mUlO. 

B*»20*ft*22lc«fc^r*«**ufc*»(*«tt : 3 L 21i: 
^IS¥*f*fflffl^21(DF B 1CO^I®l^^«^*ifcSfl?S23 < !: 
A^*SfiJcLr^€)o ««K23l4«1B»»B30lcffll^*# 

•r^/r^ic. »m»iofiij&tf/xii»a»aB4o«jf^* 

J£50£t£l-tT*icJ:l>o iaT**Wei*. ^mB10^t>*ff 
*-C»Ct*a*R50^e><j:SB* r«BttXI$<*J . »tt 

Sl±-6c*:5lcLfct,ro3b<*««<b*«»-Cfe4. tt*5. 
SBJ«HB10a. 5SB^«4I*«B40a. SB^fi*S50at?fe 
[0 0 8 8] E11|Z^y*^B^(7)5tm^^^l^fct N 

r. ft*22ic*y*«*nfc***WI!t«i 

B20irA«Lfe*l*fe*229*HijBL. BfiSttfcft* 
22^^CO^x^;u^-CDm^^#^<*^^21C0fe^« : 

ic&^ju »=*«icj:y»*Bioi=na-r4. 
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Ut>< e>*4«*«B40&«mW»»IB30S«rfe*22«a) 
gHbttdHy. fe*22*<H£-r«. ffi*B20l*fttt£ L 
TttKo ^n^*ncDJl<D^^ («^tf»«)l10i:fi85feJl 
20fc 0>«Jlk «5feB20*«ffi»K)B30fc<D«J^ m?^ 
«m30£tt«»«B40£<&«IM?) "CI*. &mc»ffitfLtfL 

[0 0 8 9] (A) 

ig®i4£*#<*i*. (D»®ii(Dmiixi*(2)smH^t;s 

[0 0 9 0] (1)0)«^ $11^: LT^gCD^^I^H- 
[0 09 1 ] (2)<D»*. 

aHMfl£ lti*£R <«*iieft* iS. M. 
_^a, dv^a, -t>voa^) . a*. ag®i±&JS 

1*0. 02~10j/m?f £>!><«* L l*o 

[0092] *atta:}*«i*a®Jsst3!)<ft^ficfc^o a 

ffi«fitl*»*L<l*100Q/DJaTt?*y. *y»*L 
< f*40G a®»taO>TlBI=r*4*^*]IB 

[0093] »«tts»*WB^&*s«Hwr*»*r- 
i*. wmttx»(*i**KMi=aw-eft ll^. 

56MWI^SB^^fe4<tf**ffi^* < 10%i2l±*Cfei>-i: 

*aift*i*50%ja±-efc*a)*<»*L<. 

[0 0 9 4] aBJ|#«tt3Et#f*£LTI** *7^Xli? 

9 x * * * «<Dans&0>asic«tt1£ftaa<bttfr 6 
ft6aw»«BSse*xi*ai»«iz«fey^fitLfeta>A< 

LL> 0 fCt77*S K— bf > y L fc— BHbX Xrf>* 
*fc«=iX h^^U^v^l/JSfttijtaR^XI***^ 

ft^-rscu*. asw^uv— ^-f ^Aiz»mB*K»tfc 

LTI*. t 1 h57tf^H2^P- * (TAC) . tK'Jx^ 
U^t-U?* h (PET) % 7K»Jx^-U>^-^^ U- 
h (PEN) . y^vt^^f'^^J^fL/^ (SPS) . 

?K'j 3>x-u>x;u?-f K (pps) . tfy*-7t-c*-h 

(PC) . tK»J 7UU-h (PAr) % (PS 
F) % ?K y ixfw;i7*> (PES) , tKUx— ^r;u-f 
s K (PEI) . ^pAjb^xy^r 

m2^/c yo.01~100g£*T4<D;&<»*Ll^ 
[0 0 9 5] aWW*143EI»i*a)ata*Tlf«B«-C* 



oa. fn % is. a*. -7^^^im^b^ 

X, IT0B«A^5><i:4aMW«B*Kl+*a)A<»*L 

i*. *fcaw««B*aw*tti=Ritfc». aw««B 

«|r J:4AW*«a)fiTI*10%Jartlc}ai^«)<7)*<»*L 
<. 1 -5%^-T4(D3b<J:y»*Ll^ 
[0 0 9 6] (B)ffi5fcB 

&ait» yea-r4««*ffi5. 

[0 0 9 7] (1)*S<*WftT 

<0fla.tf»<b«u fltlbtt* -bi^b*)*) . ^p^x^j 

A. ^£ vS^uv^a. ^£>8hf-hy^A. 

aWT?««*««tt**»im*B*JUay=. KUtt^ 

[009 8] »tLl^I*;i/ay=KfcLt, 

XX, ft. £ >^*Xf>, vi^-OA, /\ 

ZP-^J+s XhP>fOA, ^>v^?A, 4zU0A. -f 
vh'JOA. /n'^v^A. z:;j-:7Xf**>* 

/uttBibttK *ksoa, sea, &\ a. 7>^>x 

l*hf^-7Xa>«ft». * K5^AXf*fo v CD-fcU>lb1£L 
* K5^A0)«TJu;Mb«i**<*if bW. te<B<b£#D* 
»*tLtlM», tfU^A, -f^y^A. fcKS^A 
mW^tty. tf'J 0-U- t*XI*«--f >v^AO>-tz 
uvfbttu «-^>v^A(7)B[<b1ft«^if bti^c 

[0 0 9 9] #S&BJ||CJBL>6*#(*I** »f:L<l*SL 
Ti02. Sn02s Fe203. WO3. ZnO, Nb205, CdS. ZnS. Pb 
S, Bi2S3. CdSe, CdTe, GaP. InP. GaAs. CulnS2XI*Cu 
lnSe2T*&y. £ y L < liTi<>2. Sn02. Fe203. W 
O3, ZnO. Nb205. CdS. PbS. CdSe, InP. GaAs, CulnS2 
XI*CulnSe2t?&y. «|z»*L < l*T i02X!*Nb205T-^ 
y, ^t»^L<(*Ti02T*fe^o 

[0100] *m8vmi^*mm*mt£ghT*&$&& 
[0101] *mwwmT<r>m&\t-m\~m~ um<o* 
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~200nm-C?& -5(0 U < . 8 ~100nm <*>*>< J: <J 
0. 01 ~ 100 u mt? fe -5 A<Sf $ L I*. 

[0102] &&tt^cDfifc$2*iiiiy±(osa*a^£;i 

Jp$|S]±*-t±-5iWr'. ft. 0>J;U£3OOnmff 

Jgaj^iSt*;!^ £ ;g£- L T 4, J: l,^ 
CO 1 0 3] *m-<&Wfcl-<»<fcW&k LTIi, f*?E9F* 
r*/^— yju*<D»3*i t^**®*! (i998#) , ts 

tgj (1995*?) miz&ma)>J)l—?)l,}£. 

Xff*SI*«J . *TiJ*. 3535g. $9§, 1012-1018 
H (1996^) S?l=KKO>^U-y;UjSA<»*Lt^ * 

o 

[0 10 4] *a»(*«tt^3b<Kft^*>(Da*. -bSBV 

mitT*^ mfctmm&ffis ma&&t& (1997 

. y»if-f-, m80#, *12#. 3157~3171M 

(1997*) . /<— >*-f K6©*s*;i/ • 7f yrn* 

X. KlOtt, g9^, 2419~2425JS*lctBtt(D:J&»*» 
[0 10 5] (2)^*i*fiS*fi[^@ 

[0 10 6] *»{*«it^a)#tta*fi?«-r*^ai:L 

[O 1 0 7] #tt«£LTId\ *XI*fta<D*«*« 
— y^PD>^x 7izh>, 7th-h'Jik BE 

[0 10 8] »*Ll^Jfc**atLri*. P— 7 s 



<7^Sf07^'J^-v3>^ XT— +-f73L ? 
L>— K»*0>— * t#^BS58-4589-^ 
icIBttO) 7 *H«It2681294#. [5J27614 

19-^ H2761791-^*lcK«(0;*v-f K*^/<— x 

WBU»J&<»*L<fi|ffi-C#*. lsl±a>£»a>***&. 

[0 10 9] ¥«(*«tt^«k»[0)tta»^*i*«»7- 

0.01~500Poise) h;i/-V3 
fc«ttft» («*l<0.1Poi8eWlT) "CI*. BKD^j-llcD 

k*7/<-i 

[0 110] ^»(*«ffl^Htt*»irlBt>-r. ttfifl)* 

tti^sntwtt^tkat^iufcftLfcy. «ft«an 

ibtyirt*^. «i*«*asty-r*»*f=r*. 

[0111] -mz % ^mwmiL+mnmz (©^hcd 
v$j:ni:) *«*<a*eif. y ©ft 

L<. 2-25Anrn?fe-60)3!»<«fey#*LL^. 1 m2 

^ y <D*aH*«ft^-«*«(*0. 5 -400g t -T -6 CD A<» 
^L<. 5-100gi:-r^(D*<ci: y»*Ll^o 
[Ol 1 2] *»{*«tt^-*#«1t3E»#lc^*Lfc 

$tS-r<D*<W* L^o *D8ftfflfil*40^Ja±70O e C*SiSi: 
?&<Di)W : £L< . \Q0°CVL±60Q o C&LTtiTZ><Dtf&<>) 
ftl£Ll\ *P»»Mtt10»-10«IBSJKi:'rtitf 
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[6 1 i 3] Aunaaa, ^antatt^aBa^it* 

[oi 1 4] *SW»«tt^i**<a)fe*t«»^*^i 
attiooQf»8ft-cfe6. 

[0 115] (3) ft* 
®3tMlc{$ffl-r^>ft*li^S^#ftm. 7^pv7-> 
»0)ft*&tf/X(*^5 t >fe*T?fc*(3()3!i<»*L< . * 

^«ft*i*a>a**i«*a«rjixtfj:i^ 
ro i 1 e] *&BAT~m^z>&m\*. #*l 

tttt^SHlcM-r^aattM^tt (interlocking grou 

HOOC COOH 



p) £*r-f&o »*Li^e**i urii-cooHS. -S03 

HS % v7/S, ~P(0)(0H)2S, -0P(0)(0H)2S. 

4*U- Mb»rt«*lf 6*i* 0 *T*4,-C00HS. -P(0) 
(0H) 2 g&tf-0P(O) (0H)2»*<»lc»*LL^. Z;ft6<D 

rt-r4»^o)«fc5i3Mttais«*'r*tt6. 

[0 117] «*aicflH**»*Ll*ft*£»tt 

[0 118] (a)ftKftttftX 

Rurt<»SLl*. ;U^r-^A$if*ftm<h LTfi. 

■ *#»4927721#s ^4684537-^-. |h]5084365-S§-. |h]53506 

44#. |h]5463057-5§-. H5525440-SJ* 4*BflSF7-249790#S| 

[0119] *JBWefflL^*;u^zi^Atn*fe*ttTE 

(Ai) p Ru(B-a)(B-b)(B-c) - - ■ (I) 
\z&i)&£ftZ><Dtf&3iLl*o -«3£(l)** AiliCL S 
CN. H2O. Br. L CN % NCO&t/SeCNrt^fc-SS*^ 6SM 
tifrifiii^ pl*0-2 0)SI»t?fcy. »*L< 
1^2-rjfc^o B-a. B-b&r/B-c(*-€-*L-P*ia^^TSeiCB 
-1 -MIC J: y «Sft4<t^ 6»tf*ifc*T«Ett : F 

Hb263 



B-2 



B-3 



P0 3 H 2 



B-4 



B-5 



R11 



B-6 



R11 




B-8 



R11 fS fhi 
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tztzL. RnliTK^Jl^. /\py>B^ KSSIH^BM 

#r*jwrct,*a m^m. mm-s) B-a. b 

(A 1 ) p Ru(B-a)(B^)(B-c) 



-b&tfB-cttl^C-CtRttori^Ttcfcl^o 

[0 12 0] **wcttfflr«#*LL^««{*fe*a> 

[0121] 
[<b27] 

... (I) 







p 


B-a 


B-b 


B-c 


Rn 
■ *ii 


R-1 


SCN 


2 


B-1 


B-1 






R-2 


CN 


2 


B-1 


B-1 






R-3 


CI 


2 


B-1 


B-1 






R-4 


Br 


2 


B-1 


B-1 






R-5 




2 


B-1 


B-1 






R-6 


SCN 


2 


B-1 


B-2 




H 


R-7 


SCN 


1 


B-1 


B-3 






R-8 


CI 


1 


B-1 


B-4 




H 


R-9 


1 


2 


B-1 


B-5 




H 


R-10 


SCN 


2 


B-1 


B-6 




H 


R-11 


CN 


2 


B-1 


B-7 




H 


R-1 2 


CI 


1 


B-1 


B-8 




H 


R-1 3 




0 


B-1 


B-1 


B-1 





[0 1 2 2] 



nt28] 
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B-14 




hooc ^-^y'S 



R-16 



CH 3 




PH 3 



HOOC 



CH 2 



CH 3 



COOH 



R-16 



R-17 




HOOC 



COOH 




HOOC 



COOH 



[0 1 2 3] 



Cib29] 
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H3C CH3 



[0 12 4] (b)>^>fem 

I*. TB-ttSt(ll). (Ml), (IV)XI*(V)l=J:y«*4x 

[0 1 2 5] 1.-»*(ll)l=«fcy«**t*fe* 
Hb30] 

^22 ^23 

(B2i^L lf ^c-ofe^L ia r^U ■ ' ' (,,) 
r;u*;us. 7'J— ;u*xiitt*g«sau R22-R24 

*i^*taiiicH*wT. mmk?. mtv?. 

*-XI*tJUJWK** a L . n1 atfn3tt**L* B til*AI= 0 
~2(Dtttt*«U n2l*l -ecDfiSk^a-r. CCDfe^ 



[01 26] ±fer;MrJug, t y — ;u*&i/a*a* 

&i*mjiT* 4,^11 (ffi-sm. mm$) -0**1*. 
2i~R25A < S^i^^^Lr^/S-r^JI{*M^^^Lr 

[0127] 2. -«a(iii)icj:ya$tL&e* 

Ub31] 




- . . (Ill) 



-«5* (III) Zatt«***«t»J«t-*fc»(=* 

Ke»*«Hi*»*«L. R3ii*7;u*;usxi*7 y- 
jn^ato Oatt-«a(iii)-ca**i«fc***<>^ 
LT«tt-r«fctf>i^s[tt^^>»xi**y * 



(28) 



12001-256828 



-IOCDSSSJlTfc-5,, 

[0128] ±m a \z&i)Kmt?ti%$mm&mmizm 

a,i R45 



[0 12 9] -(&5UIII)l-<fcyg£*l.-5fe£t(© + T- 

TSS-)525t(lll-a)~(lll-d) : 
Hb32] 



Y 12 



(lll-a) 



Rsi 133 Rs4 



Us 




(fc*£U R41— R45- R51^R54. R61 ^R63^.t/R71 ~R73 

U L2U L22. L31. L32. L41~L45&tf 

fill** t^WUST* -CR'R*'-Xli-NR'- (R'&l/R"!** 

^n-^HPCT'^mnfoTL^rtcfcC^o ) L33 
1*0". S". Se". Te-XI^N-R' (R ? l***!!^ 7M/*A* 

r'j-ju*xi*a*a»*a-r. > yh. y 

12* Y21. Y22> Y3i&u:Y4ll**tv-e*Lffl3t{rB»»Sa 
L. n5. n6&tfn7l*-t*L**La3tl-1 -6(DK»** 



[0 13 0] -»a(lll-a)-(lll-d)a)l^*r*lAMzJ:y 
;u»atf**H»*B«»**LT^Tt,«*:<. £fc7 

mismitmmT-^&m us^sl mms) v*>&i\ 
[0131] -ftscdiDicfcyastt^TKy 

^(DM<*^J(i. M. Okawara, T. Kitao, T. Hirashima. 
M. Matsuoka^COOrganic Colorants (Elsevier) 

[0 13 2] 3. -»a(IV)|Zj:ya$*l*fe* 
Hb33] 



X4 



(IV) 



tSfcfttM'i^ljaL. L61 ~L65l*^+T-^^* 
jAl-S&XlifcS&O*.*^ n8liO~4OTg 
St-CfeU, W$L<liO~3(7DS$JlT-feS. n9liOXI* 



[0 13 3] QbKJ:yff*i££ftS^gf£'^alf lilgJI 

;na. -<>';ti/t';-/bs, 'O-y^./u^ -y— jus. 

2-=W 'J VJJL M>IS. 'O'Z-f = ^7-^S, 

fT'/'J^I. 5Mr-9-5?7V r — 



m 



(29) 



I2O0 1 -25 6 8 2 8 



-tru^-y-;ujl. 2-*yy:>*I. 4-*>"J>^. 

<i^>7f7V-iH, 2-* 
y y >5g. 4-*y y >igxf**f > K u->atfc^ 0 

[0 13 4] Obl=«fcy^/«$tl^>#S*^^PliA<^^ 
g. X;u*-jug. /\P^>Jj^ (F, CI. Br. I«) . 

^) . t;u*juS (>^;ug. x^yug. v^p^e 
;ug. v^p^iwug. h'j^;i/tP>f;H, >h 



(7) 




OH 



^rvxf^s, t«j;uS. ostium . r;u*;u^* 
g (*^;u^*g. x^;u^S3o % r;Kr-;uS 

g ^x-;u£ % K;u-oug. ^dd^x 

[oi3 5] z b i*gt^ji^ iMT. bjrw^ mm 

(7) - <*) : 
Hb34] 

m 

4- 

OH 




4< 

HO 

©ivf*i*-e*y, •*#*l<i*(7)-c**. 

[0 13 6] L61~L 6 5A < ©&££ : Pr^3*§'&. 
g£LTl*. H«Xfi*B»c07;u^i/S <W*L<f* 

m*s^ai-i2. *y»*L<i*«t*ijR^»i-7-c 

fey. 0>J*(*V^ug. x^;ug. :7pe;ug. ^v^ 
pt£;ug. y^p^pe;H, :^;ug, 2-rt/U7|?*v 
xfjbS, 'Ov;ug«) . «»xiifc««<&7'J-;u 

g (»*l< i*a*w^»6. sxiiio, «ty»*i< 

») . mmm& (euy;n, ^x-;ug. >^x;u 
g. . /\p^>ht m 

«) . 75^1 (»£L<I*«*W*8M -12. cfey# 
*L< l*0t*IBT»6~12r&y. W^I*v^xx;UT 

S»Sl*SL>fciHSLT*>^P^>^>^ v^p^* 

[0 13 7] ■»SR8il*K$L<f*tttt£S (BJftS 



**rLT*J:l*> Xl*3f§j£g <H*»**L-C*«fc 
I*) T'fe^o fiiiStrfe^)^, RsitD^^Jl^^l* 
»£L<I*1~10 % «fcy»*L<f*l -6i?Mo 
Sll6T?fc*«£\ R8ia)«*H^»(*»*L<!*l-1 

6. <fc y»*u< 1*5-6 -cfe^o mm&<Dmtt)&&& 

tMug. n-:?^;ug. Vx-;ug. ^^^;uS^7b<^if 
[0 13 8] fe*a<»^*>x(*tt**>-e«>**^ a 

tfS&glctfc^L, »^±{*<7)««li«-f^l/X4ir«fcy 

>. $k\tyn<<*is. B^im^*>m) s a»7'j-;i/ 

*JU* (p- h;ux>*ji, p-<? 
pp^>tf:>x;u*>lgY*>3?) . T'J— ;uv^;u?n 
(i,3-*>+f>v;*ju*>gK*>. 1.5-^- 



(30) 



652 00 1 -2 5 6 8 2 8 



7$ U>vX;U7t-x>^-<^> % 2,6-^:7$ U>v*JU* 

^ h7?JM-p*08K*>. tf^y^IK*- 
[0139] Mic. ««Ja§w**>fcLT*:*->tl?K 

CD <fc ? ft ft flg 16 4 * > £ fig ffl L r t cfc t * o 
[0 14 0] 4. -«3t(V)lCcfe ySSliSfeSft 
[<b35] 

• . - (V) 

Xs 



R 91 R92 



ii-t*i-fHaaicat*iR^ % -tr u>Dfw^xi*-cR'R"- 

(R' R* ' l*^4x-?tta^l3**IS^xriT;i/4r^* 

■Ct,I6otL^J:<, #£L<f*^*JS^:*l*-CR* 
R"-T5fcy* cfcy»*L<l*-CR , R ,, --t?&*. R 

9iatfR92i***t-ftiaAi=r;u^;u*xi*»»ttais 

$L, Y5i»tfY52l***i«x»&l::* f>MJMt 
[0141] G c a>0i]<t LT(*. ^<>if>. -J-?* 

7> h^^F-y ^;u/\*v— t°Uv>. *-/y>, 

£o C(D»*ft»l*««»£*LTlvc*,J:l*o q c i*» 

*L<(*9?s«iBMb**^&RaiaFix«a-c*y. *y 

[0 1 4 2] Y5iatfY52l=* l J t^tt«>^>ft**» 



P?K— 5— fe^. ^5v7->ftS, X^'J;Ufe§t^£ 
J&lifc-f £CDA<#*Ll\, v7 = >fe^lc|*fe^£^/£-f 
i> ^ ^ >fll±a>lHftfi*<;* ^7'J^ AS*>* a =1 - OA 

l^TI** F. M. Harmer^ THeterocycl ic Compounds— Cy 
anine Dyes and Related Compoundsj , John Wiley &: S 
onstt. -zl— B-<?, P>K>. 1964^J S D. M. Stu 
rmerlr THeterocycl ic Compounds — Special Topics in 
Heterocycl ic Chemistryj , ^18^, gn4gft. 482-515 

mm^tznztiT^&o ^fc*^-cffl^§v7i>fi 

m. * Py7->fi*&l/Q?v7->feSi: LTI*, 
*Ht*MP«5, 340, 694-^. 1121 ~22H<7) (XI), (XID&tf 

(xiii)izEi6a)t<D3&<»*LL^o -flsswi-cfc ya$ 

[0 14 3] R91&l/R92'***tS»XI*88l!»lS*r** 
flt*H : f-»liff*L< 1*5-16. «fcy»*L< 1*5-6 

-efc£o 8BlttK»-efc*»^a)at*H : ?-tti*»*L<i* 

1-10. *y»*L<f*1 -6T*ftft. R91^l>'R92^ 
[0 1 4 4] R91 . R92. Y5iat/Y520)5 *>'J>#< ^ * 1 

[0 14 5] ±E-tt5C(M)-(V)lr e feya**L*p*5 i 

>ft*a>*{*«(i)-(43)&tfs-i-s-42$jaTir^-r 

[0 14 6] 

[<b36] 




[0 14 7] 



Ub37] 



(32) 



C8H 13 C6H 13 



Br - (CH^aCO^ (CH^OaH 

CH, O ^ — * 



"Y^Y >"CH=CH-CH=< N T^r 




(33) 



ffl 2001-256828 



? H 3 H ^CH 3 HaCpHa CH 3 

(12, ^ N xy^ cH ^°'^xy^ cH3 

CH-jCOO - CH2CO2H 



jfT Q HcH=CH) r CH=< S T > l 

(13) ^^y^^^ f^Sa 

Bv^J (CHd2COO' CaHg 



hooctO N 9 

1 ,T 



(15) 



(16) 



CH2CH=CH 2 




>=CH-CH=^ T /OcH 3 
*t r N -CH2COO- C 2 H 6 



CH3 



[0 14 9] 



[^39] 



(34) 



^2001-256828 



[0 1 5 O] 
[<b40] 



(17) 



(18) 



(21) 



Q3;VcH= c »-^H-c^pn 

CHaCOO' C 2 H 5 k^x" 



Q Q 



(19) W , . .Sy S 



Hsc 2 — /( CH ~ CH )!r^JM 



0 CH2C00H 



(20) u^-M^^r^rwW" COOH 

V CH 3 



r^CHzCOOH C 2 M 5 r 



C2H 5 O 



(35) 



f*Y Vfc^CH^-O-N 0 " 3 [0151] 
KS^t^ %VV ^ C h 3 [ <k41 ] 

(CHaJaCOO - 



CH2COOH HO 



Q;Vch=ch-c^x^ 

(CHahsCOO- (CHjfcCOOH 



Q;VcH-cH^r 

t / CHoCOOH 

C2H S o 



N v / CHaCOOH 

CaH s O 



(36) 



12001-2 568 28 



p7 > CO~^ c ^ c ^ ch= *CX s 

CHjCOOH ° 



PB) QrVcH-CH=C^0HfX 



CH2COOH 



s 

CH2COOH 



(29) C^^ C ^ CH=CH ~ CH=S ^ 



(30) 



t S CH2COOH 
CH a 0 



^■k net 



COOH 



(31) 



f^T %=CH- CH=CH- CM=<f^ 
CH 3 0 



[0 15 2] Hb42] 

HOO<3 O" COOH 

cMr CHK r cH -H3 



(33) r^Yp=CH-CH=CH~CHHf^ 



CH 3 ° 



2~t\ ^— CH-i 



P 4 > H5C 2 -H/=CH-CHM^T 



CH2CO2H 



H02CH2^ 



(35) 



rWcH^r CH ^s^O 

C 2 H 5 ° I 



(37) 



$M 2001-256828 



[0 1 5 3] Hb43] 
(36) 



Q x Q. 



[0 15 4] 





(4D L l.MCH~CH^ K 



CH 3 ° 



N r ^(CH2) 2 -PO(OH) 2 

C 2 H 5 ° 



[0 15 5] Hb45) 



S-12 



# 
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\ OH 
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L01 


L02 


LC3 


S-1 


4,5-'< W 


C3H 7 


C(CHa) 2 
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S-2 
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(CH^COOH 


C(CH3) 2 
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S-3 


4»5-'OV 


C2H5 


C(CH3) 2 


S 


S 


S-4 




C2H5 


C(CH3)2 


C(CN) 2 


0 


S-5 


4,5 


C2H5 


C(CHa) 2 


C(CN) 2 


C(CN) 2 


S-6 


H 


C2H5 


s 


O 


O 


S-7 


5,6-^ >Vf 


CH3 


s 


O 


O 


s^e 


H 


CH 3 


0 


O 


O 


S-9 


H 


CH 3 


Se 


O 


O 


S-10 


H 


CH 3 


N(C2Hs) 


O 


O 


S-11 


H 




-CH=CH- 


O 


O 



[O 1 5 6] [0 15 7] 

Ut46] Hb47) 



HsCa-N^^-CH-fVc 



R01 



yoi -O^It ch ^ ch=ch )^y>= o 



o 





Y01 


R01 


Loi 


m 




H 


CH3 


C(CH3) 2 


1 


S-14 


4,5-"<>7 


C2H5 


C(CH3) 2 


1 


S-16 


H 


CH 3 


S 


2 


S-16 


5,6-^ >*J 


C 2 H 6 


s 


3 


S-17 


5.6-^ >V 


C 2 H 5 


s 


4 


S-18 


H 


CH 3 


0 


1 



[0 15 8] 



Hb48] 



(39) 



t$B8 2001-256828 




£* 


R01 


Rq2 


R03 


U)1 


S-19 


C2H5 


CH 3 


CH 3 


C(CH3) 2 


S-20 


C 2 H 5 


CH 3 


CH 3 


S 


S-21 


(CH^gCOOH 


CH 3 


CH 3 


O 


S 22 


C 2 H 6 


Ph 


H 


0 



[0 15 9] l itm 

Yo ON^ cH=cH ^ cH ^p^^^ cH ^ cH=cH ^c^ Yo, 

R01 Rq2 Rq2 R01 2Xqi 



6* 


Y01 


R01 


Rq2 


L01 


L02 




S-23 


H 


CH 3 


CH 3 


S 


S 


r 


S-24 


B-COOH 


C2H 5 


CH 3 


s 


s 


r 


S-25 


5-COOH 


CH 3 


CH 3 


C{CH3) 2 


C(CHa) 2 


r 


S-26 


H 


(CH^2COOH 


C2H5 


C(CHa) 2 


C(CH3) 2 


cr 


S-27 


H 


CH 3 


C2H5 


C(CH3) 2 


O 


r 


Ht50] 





Y01 


Rot 


R02 






S-28 


H 


CHa 


CH3 


C(CHa)2 


S 


S-29 


4.6-^ >V 


C 3 H7 


CH 3 


C(CH3) 2 


S 


S-30 


s-cooh 


CH3 


CHa 


S 


C(CH3)2 


S-31 


5-COOH 


CH 3 


CHa 


C(CHa) 2 


C(CHa) 2 


S-32 


5-CH 3 


CHa 


C2H5 


N(CHa) 


C(CHa) 2 


[^51] 



[0 16 2] 



[0 16 3] 



[0 16 6] 



^ (40) ^ 
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em 


Yoi 


R01 


R02 


L01 


L02 


S-33 


H 


CH 3 


CH 3 


C(CHg) 2 


s 


S-34 


5-SO3H 


C2H5 


CHa 


C(CHa)2 


s 


S-35 


6-COOH 


CH3 


C2H5 


C(CHa)2 


C(CHs) 2 


S-36 




(CH^OOH 


CH 3 


C(CH3) 2 


C(CHa) 2 


S-37 


5-CH3 


CH 3 


C2H5 


NCH 3 


C(CHa) 2 



S-38 




S-39 



3 2N(C 4 Hg) 4 + 



[0 1 6 4] Ht54] 
S-40 



J° ° H3C bH 3 ° ° I 

HOOC 3 COOH 

2N(C4Ha>4 + 

[0 1 6 5] Ht55] 
S-41 



(H3q^^^-^^CH<p][^%CH-^^-N(CH a ) 2 



OH H 3 C CHg 




_X « V Yd A'"">S^v COOH 

CH3 0 f/T^yf^X 0 h 3 c 

CHa HgC CH 3 HaC 

[0 16 7] ±fe-flftiC(ll)Xli(lll)lc £ tyg$tL-S fefftl*. F. H. Harmers THeterocycl ic Compounds-Cy 



(41) 



2001-256828 



anine Dyes and Related Compounds J , John Wiley &: S 
onstt. — zl — 3— 0, P>K>. 1964*£fih D. M. Stu 
rmerir ("Heterocyclic Compounds— Special Topics in 
Heterocycl ic Chemistryj , M18^ ( M14gfi. B482-5 
15H. John Wiley &; Sons*±, ~:x — 3— ^, Q>K 
>. 1977^^. TRodd's Chemistry of Carbon Compoun 
dsj . 2nd. Ed., vol. IV. part B, §115^. m369~422 
H. Elsevier Science Publishing Company Inc. *±, — 
zl-3-5. 1977*W. 38H»Bp*1 ( 077 f 611#*|r|B 

[0168] ±iB-«a(iv)fzj:yaa?*i6fe*tt % d y 

es and Pigments, »21#. 227~234H3?(7)fei££## 
l:^*tS:i:A<tt^, *fc±E-»SC(V)fr«feya 
Stl-SfeStf*. Ukrainskii Khimicheskii Zhurnal. %A 
0«. I3§, S253-258H. Dyes and Pigments, g*21 
tt. m227-234M^t/Ztit,CD?lffi^^^##lc^^-r 

[0 16 9] (4)¥*f|E|Ktt^a)fi*a)IR» 

*t -3 T t £ U> L . »BB¥7-249790^IZEK * *LT I* 5 «fc 
[0 17 0] fe*(D»?aizffilxft»af*fe*(0;S»ttlC 

JSCTiBfiatR-e*. #J*_i3:7;uzi-;uj® 

$>pp*;ua. £ p p^>-tf>^) % x— f;ujs 
(ylf;H-f;k fh7tKP77>f) . y>f 

U-y^fMS^^'JyVX 3->^;^^r-try 

peu>^> , ^-h>g (7th>, 2-^^»y>. 

D^\**y>») . ttfls** 5iSi-f 

[0 17 1] ^Sttaift^BcDff^fttHttlc. 
0.01~500Poise) a>«*l*x$;* MU— y 3 #fl 



a.tfO. IPoiseiMT) (D»*IW7-f K*-;/<-S, ^-f 

[0172] caddie. fe*a)ia»ss*i*fe*a)i85a 
[0173] **»(Dfe*a>#ai*«^-tttta)^a!=a 

s*-r40-80^c-e*#<fe*^i»3»*-a-4a»&<H*L . 
[oi 74] fe^<D±{^fflai* % »mtt3E*#{*a>iinaa 

®ffi (lm2) afcyo.01-100mmoli:-r-6a)3&<#*L 
&»«Ba»S»*/=torrii^»{*«a[^ i g^f c y o. oi 

- 1 mmo|-Cfc£(D*<»g: LI*. ft A<d>fcT g 

[0 17 5] * -C <"T 4 1 

£tlcg£&&Ig£±|f£*:#>|;:. 2«SHU±(Z>fe*£;E 

[oi 7 6] #*<o«fc3ftfe*H±a)ffisftfflSfia'r 
[0177] *#ftfijRa)»*siEa-r«aMT?, a* 

^IiLrtckl>o B*L^7 5>HiLtl4e'jv>, 

4-t - ? f ; u t° u v > . tK • j e - ;b e y i? > w 3&<* if 6 *i 

^^Ilr^^LTffiL^r^, € tl^o 
[0 17 8] (OlffVM 

«ffl»»HJ4fe*0)M<bf*{ctt-7-$ffl3t-r*«S6$*-r 

[0 17 9] *«no)*MHIIAtt^&3ii:«*nr1MtII 
t»*^-*l=r*. +txh;l ;^;g;^. 
*i=«ky«ftJB±iz«»fl««*a)»asjtfliL. 



(42) 
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[0 18 0] St*SlzJ:ot««»nR$Mtii| 

* — TVp — ha. P — ^ — n — ha. /< 
-3- h^. ^eyu- ha, *D<f#i*S2681294# 
Ba©*7/<-*ttffltSx^^ h;u— i>s >n- h 
a, *H««FS2761418#. |HJ3508947-Sf& 0^2761791 

»^10~150°CT*fc£<7)a<*?3; L < „ 10~l00°CT*fe£(7) 
#~72B*BIJ«S-e&« 0 

[0 18 1] »*LlM»»f=«fc*ltf. fig5fcB20*a>£|® 

ft y »i^*m4gA«a>»ttftitft-r 

^co-e. eh ic^-r cfc o izmztiznmnomitmmft 

fi**«»*<DBft«««l>B30iT«i % *<DJI£l* 
0.001-200iim-Cfc-6a)7b<»*L< . 0. 1 ~100/imT?fe£ 
(Dtf& y»*L < „ 0. 1~5Oj/m-efc*<0rt<*#l::»gEL 
l>o ««»MJi3O3&<0.0O1/iincfc y»l*<kffi*B*<04M» 

*<»«»«jB40ic»«-r £ & ^*i*<fe y . * 
m+nmfitfxt < <pjb\ ®*B2o+m^»B 

LI*) 1*0. 1-300 // m"Cfc40)3&<B*L< . 1~130//m 
■efcftO)A<c»:y»*L< . 2 ~ 75 /inrefc 5 

[0 18 2] »<bJB5£»ft*ja*l±4/c«)lc«»HfflfiK 

flD-T flHSf»»B-ft^fiRLfc3tJ#»fta^** 

U 5tM»*^fttt*ATfci#fr««»»B + l=» 

[0 1 8 3] fcfc\ «15»»B + (D7K»I*10.000ppmJa 
Ttft4©*<»* L < . 3Elc#£ L < 1*2, OOOppmJaT-e 
fey. *#lzBg;L< l*100ppmJaTT*fe£ o 

[0184] (0) t»m 

Utile. V*tt«tn^6ft««ta**Ba>^6«i«« 
*itivc**i*u tta*M &«jft£*t 

tt, («*iie** a. fl % 7;i/S-OA, p 

(>T >y^A-xX^S«, B<b*Xlz?**ft K 



I*. »*L<f^7XSSXfi^7X^7^Iffi-C?fc 

y, d*il=±B»*tt»»fta*XM:3ll»Lrfflt^«. 
»«»«Ba)»*r*»fzl»JJR$*L3&L^3nm-10//inT? 

£1*. -t(&ff*li5 /imJsiT-e*S(DA<»*L< . 5nm 

[0185] ««ttatf»(»i:»aa)^r#i^-*xi*H 

SA^*$ISWLtJ:^a)-e, iffi3fcB(C3tA<irj3t-r*fc 
lll«ilXI»»i:»aa)3ft*ft< 

ftawiizu xft«*ttxi*»«^&AM 
* -a- ll^. c<d»^. »ai**ts»fr*tt 

ffft^-f Ll^o C(Dc*:5ft»aa)»*4i: It 

[0 18 6] »a*»(+«*llt LTtt. MMffiUW) 

Bft»rtLfc*-e-ta)±iz»i+*ii*i (o)^SMli 
(=n»H»aft3tacr*Ji*a>2ayfc-6 0 

(PVD. CVD) fS^. a«BftRltfe&fi0>«ttBfl)ft 
»y»lt*. *fc(D)Qi§^ ¥»(*»*ft^-Ba>±l=:* 

EftfiJfflLT^WftWft^BtWa^^ffilSlzWPHft 

»aA<*«M(=aw<p»«fcii«fitftTlf*BWC*« 
y- KftBl*«0>*<»*Ll*. »*LL^JR'J- 
KCDflJtatf *fllU — KRBIc <fc -6 Alt 

[0 1 8 7] (E)*(Dm<Dm 

mmt Lrftfflr6»«tt3£»*&tf»aa)-*x(4BB 

SK, ABB, R»R&itB«<DtttettB*ttl*Tt,J: 
L*. C0)J:5«:attttBft*Blc»rtr«a$. HB*£ 

Ba*a*>*«a«a36<«ffl-e**. ±&a<on^^ 
i*BB»*Ba*a*<»*L^. ^^^Baflra-ei*. s 

i*. »«tt3E»(*xtt»ao>»ii{=(Ei:r3K»ft*Ky 

ftlta*ftfflL^*Ct35<-e** 0 

[0 18 8] *fc % »at»«ttS»*CDH»ftKjl:r 
*fctf>, ^A»«ttX»#<tB*B<DP B 1lc«ffi3S*«# 
W^ISBftT^yB^ LtiSLtt,);^ TiyB© 
«*4(*^^L< (4Ti02. Sn02. Fe203. WO3, ZnORtf/ 
X(*Nb205T*fey. $^lc$?^L<(*Ti02-Cfe-&o T* 
yBUEIectrochimi. Acta, 40, 643-652 (1995)lcffilE 

* ftTi^z* zfis— /u p y v^aic j: y &tt?<& c «t 

A<-e#^ c T«yBO)KWr45-1000nm-e3D4(DA<B* 
L<. 10~500nm^fe4<&A<«fc y»*Ll* 0 
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2-®8 iz*bibi::»* l < mmv& 

[oi9o] B2rc«-raiatt. an«BBioa&aH 

»«»«B40a±:a>ft1f::* ®&J120<hm^f£Ii!jli30<t£ 

<s> 0 B3i3®-r«ai*, aw*is50a-tic-a5*Hi'j — 

K11*Klt* *<D±lcaWB«B10aSlSI1\ T*y»6 
0, Bt\:JI20. BffiBBB30&lttHB**B40£ca>B 

«^6ft^A»-r*«a-C*«. H4|::S-rBjBl4, 3E 

TB3fe»20*Klt. ElcBfHMMSO&anttflWBB 
40a U — K11 £»ltfcaw*«50a 

«w*&**<A»-r «»»-<?»«. isi^tMit 

-«*BU- K11*»ltfc2O0)aMai«50a-tlr % * 
H-f*iffi^»mB10a. igB^^tfii#mil40a^lSrt. 
6<DI»l=T«y»60fcB*J120t«W»«ill30i:S^a 

*-&fc*o)-cfty* ffi®jb*£*rt<A»-r*tt«T?fc5. 

El 6 lc^-T«igli % aW»«50a±l::a83«mB10a£S 
ML. T*yB60£ttLT«*B20£H:l-J\ EK««» 
nB30AtfftfflH|*B40tttl*< C<D±I=3E»»*50£ 
EBLfc*0)1?fcy* »«B«^6«2b<A»-r««aT» 

fc^o B7icjF*r«ig(*. xtt&«5o±i::«BBio£K 

§L, TBy»60£ttLTS3te»20£Kl-J\ 
»B30atfaw»«»«B40a$Klt. cfl)_Ll::awa 
tS50a SE« L fc * O-C * y . HBMfr t> * A< Alt "f 4 
«l*-efc*. H8l::S-r«ai4, igBJ£^50a±|z^B^ 
2g®Jf10a£I£ML. TByB60£ttLT«3fcB20£R 
It. Erc*«*ltB30AtfBnMa*«B40a«Klt« 
C(Z>±lcaMtt«50a*E«Lfct(DT-fcy. HBA^& 

3tA<A»-r««ia"cfc«. 

[0191] [3]3MB«Mb4MB£ 

BBS7Ky^-^«»*i*T?*»-r ll^. aim 

[0 19 2] [4]fiXifBfi(*BV« 
W*SliBi:T?ft4. BT, Saw©******* 

[oi9 3] XKBMo&mm&mxmmm*. &*cd* 



t l J54. *BBB^i*a— JUi-BMlzttML t7 

t *a>aw3E»»*«^ y t^zzt 

tva-^«fi, T^j^y'J a>*MiS*X?ffl 

i»tt, ttfflgn^ttB«B&i;iittirj:y. iin^Ev 
;u«a*a«-c*«. 

[0194] ttSWfcX— X hb-h^^ ^X(4^ 
Kb- hS-f^i/i-^lcfel^li, -SSL 

#ebs *u my* a ■fe;un±a<fcB u - kxi4? u^r 

*>^;uEB«irck-3T«***iTi^*. *a>tt«ffiici4 

*«««3&<E«aF*iT*5y. -tca^6«**n«icBy 
a^-o ssfc-fe^anici** -tzjua>£B*>XBtt*n± 

0g^xf b>t^7-bf-h (EVA) 
^X^^*»»t7-f il/AXI***«B©»-C*«S 

T«BBB*«*-r*©*<»*Ll*. WWOffiStt&tf 
<h 7 U-A(DBBI4Sih*t»-cfflS*v-;u-r 4(0}b<»* L 

[0 19 5] h u- h*-f ^©ABBa^v 

a— JH*. «xtfaSS«tt«BA^6ayHJ*ixfc7P> 

JU*»jt*t»— b;Hin*Bffl«j- KB, «ffi»Jh*t«« 
fc#lcB3fe«BLfcBL »B»ttXI4«B*'<-*» 

[01 96] -75. -y-^x h u- h * -f ^(DJkBBa^ 
vzl-/W4. &4K0MfiSBfr&aytt£tifc£i*£4E£ 

IMBBBU- KB. »Jh»»«i:*l=B*BIBLfca. 

[0 19 7] *BKa>jfcBfc£ft?£Bi*fctttt-{*fi 
^EvzL-;U(D-^^I2l9lC^-r o B9lZ^-r«a£lCfc^ 
TI4. aH£«50a<D-;&a)B±t::a91BBB10a$KB 
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B70A<ISIt&;|xTO4. 0 9 lc^-T|gig|cfc^r I*. A 
S**a>fiJfflStt**S5«>*fc*l3BftB20(Z>B«tt:* (ft 

[0 19 8] W9lZ7r.-?ffife<D=Eisn.-)UZ. StS±(C 

^X^CVM (Solar Energy Materials and Solar Cells, 
48. p373-381^irlEt£) ^«HVJ«0)tt«n^S9ic £ 

[0199] &±&wt Lxt*. H*ttf**. nm.mm 

(OgMlCJtCTfcttEVA (x^UVbf^UT-fe^r- 

^^i— ;u»«tJHIi*lit?^L/"Ata)lHll=l*, MB 
[0200] »ih*t3B*-b;u±lcBS-rsi8{c(*. «*4 

[0 20 1 ] ^nmmt LTPET. PEIWCDnHjStt**** 
[0 2 0 2] ««j»*£±lf-6fctf>lc *ES?i— juawlfe 

ny a>mm\zit 
[0203] *fc. Hzjuo>aB*y;i/— tf>$\ t-^x 



[0204] §&n$hm$:±ifZ>tztbiz\t. 
$ 3 & L T * CO to fflij * v 9] 3 L fc % £ w S? te r S ft B 

fl«i=ja*a<R-rzi:tfiST?fc4 0 %4>£i*v£X«> 

&:£&<tLTf*. 3£J$fttRB*«BfflSLfcSL AgWU 
m&mmxit* *J -tr;KDfiTBU:AI-MgX 
l*AI-Ti*<D*$B£JR3*Bfc LTRl*4»flL 7-- 
;HBaU*oTftTBlc^f^x^-V— «aSft€>*JS* 

[0205] *fc, *«a¥£±if4fctticii*;uMi£ 
-cMB-cfc*. *;uB±*»lfrr*;&afcLTi*rM* 

tfflt^THziUSB3e-r*tB*lca*Miztt«-j-4* 

[0 2 0 6] Ttf'J "7 — 7^;^?(D7b + y^^ 

*ffli*fc*»«*o>»* % p-;u«(D3t»(**ayaiL 

*< &mao>35ttl= <£ o r BB*-b ;u £Mf$.L. Hfaco-y- 
*f xictjjgfrLfr^. u*->^;u-ei»atta>a& 
* «»-e ju-T * c t «fc y * « -t? * 4 . 

Solar Energy Materials and Solar Cells. 48. 
P383-391ICIBSKCD TSCAFj t cfcUMx-S^E 5> a.— MM&t 

t^z^tt^^o sic ^u4ri/^;us:f#i**fflL>fc 
*»«;6liftB**^x«f^»»BS LTffiffl-T * c 1 1 

[0207] ^saiLfccta^. temBMv&mmm. 

[0 2 0 8] 

immmi hit. «{*«ic*:y**M$jEizBpaicKM 
[0209] i. -i»a(i)i:j:y«sii4ft**a)« 

TfElb£f$3a~h£ffi^T, *«Wa>-*a(1)lwJ:y« 
*+L^^b^!fel£^fiJcLfro fcjaLfcfc«*a>*ai*lH-N 

-;u^-f v>^-aic*yafiL, ttJtfiB^ttstf 

(h^r>^^7 (») B) fJBL^TMLfc. 
[0 2 1 O] 

Hb57] 





b 



d 



f 



g 



h 

[0 2 1 1 ] (A)2-a<Z>^J& 
5. 3g (0.028mol) (DitStyatl. 32g (0.03mol) (DitS 
ttb£12ml<Dft»xWUc»#U *nJ»»atT24B#|HJJ5 

tfc)b£®£L> 12gG)2-a£»*:. » fc>*lfc2-aO)*7K*l* 
0. 1%-Cfcy , 25°CT?<DttKI* 7? =832cpT*fcofr 0 
[0 2 12] (B)2-b<D£fi£ 

10. Og (0.023mol) C02-a<i:6. 60g (0.023mol) (DN-'J^- 
t MJ 7^tP>^ >*;u*W a K£50mlO>7KI-*D 

•CttfcBU C*i£SU8U 80°C. 1mmHg(0^T*C5B# 
IBtt«LT8gO)2-bta««Bi:Lr»fc. #6*lfc2-b 
(D*7K¥I*0. 1%-Cfey, 25°CT-<D&]gl*/7=219cpT-fc 

[0 2 13] (C)2-c0)£a 
4.28g (O.OImol) 0>2-a£1.95g (O.OImol) <r>"rh^Z> 
^^-p[5a^$g^25ml<7)*4 , -C;I^Lyio 2felcaH*t 
-fe^'-f h*>fflLTl»#. 7K£;1ISL, 80°C. 1 mmHgCD^ 
ttTt 5 B$Pb1&® LT2. 8g(D2-c*;tttt1»i: LTSf: 0 
»btbfc2-cO)d**l*0. 1%-Cfey . 25°CT*<£>*£&I*77 
= 507cp"C?&o/co 

[0 2 14] (D)16-a<D^fifc 



7. 9g (0. Imol) (Dtf'J v>£24. 4g (0.1 mo I) 0)1b«4M> 
*50ml<OB»x^;Hc*«L.. AQj»S^T12B*raJ5l£aF 
-d-feo *^*E*D8»T. ffiS§f&#£g5£L. 30gCD16-a 
£»fco »P>tlfc16-aO)#**I*0.8%-e*y. 25°CT' 
CD ft S. \* T) = 1 070cp T* ft o fc o 

[0 2 15] (E)16-b(D$ja 
3.23g (O.OImol) <D16-a<h2. 87g (O.OImol) <DN-U^* 

h 'J ^;U^"P> ^ >J2JU/fcW S K$20ml(D7KU»D^.. 
S 3 "C 3 0 » B8 ffl it L o * I z EL ft » $ lb / b > T* » 
tBL* C*i£SI8. fc«LT3.4g(D16H3£;tttM*£LT 
»fc. #&4xfc16-b(O*7K*I40.8%-C&y. 25°CT*CO 
ftffil*7j=366cpT?fc-3fc. 

[0 2 16] (F)16-c(DdfiR 
3.23g (O.OImol) <D16-afc1.95g (O.OImol) (D-rh^? 
;u*PI5 5»ffl£25ml<D7k + T?;g£Lfco 
l*T5iflLT3tJBM**»#, 7K^;B$SL. 80°C. 1 mmHg 
<Bftf*TT5B*PiBftS|LT2. 5g(016-cS»fc. »6*lfc 
fc*4fcO>***l*1. 5%-Cfcy . 25°CT*(D3te^l^ 17 =852 

cp"efcotc 0 

[0 2 17] (G)35-a(D^/£ 
7. 8g<7Mb£1ftc£3. 0ga>/^*;UA7;Uir t K£;g£ 




;u=9/i) iz«fcy«l«U 5.3g<Dfls**d*»fc. X 
ir. 0. 96g<D65%;fi&tl7K£Hb'*- h U ^Af 10mlCD MUX 
>lc8g;§£-t± s C<D{g«;-«{c5. 3gOMb$«!ld£20inl<DTHF 

SfflKSU 4.75ga)ft$1*le*20mia)THF|c»»Lfc» 

AMU 3.25gOMb*ifcf£»fc. filter , 3.25gOMb£ 
«3ft2.44ga^b$«abSi0mia)B»x^;uiz»»L, An 
«»a35T8WHjjRicaFi±/=o »«s«Efia, *>u* 
y^^PTh^^-f- (SUM : mt*Tis> 

$/-;U=9/1 ) fcJ:y«KL. 100°C. ImmHg 
<Dfti*T-C5»|Hltt»Lr5.0ga)35-a*f»fc. 
35-a(O*7K*l*0.5%t?fcy % 25°C-C 7? =446cp 

[0 2 18} (H)35-b(D^j£ 

1.46g<D35-a<tO. 66g(DN- U ^tf" h»J 7il/tP> £ >*JU 
*W == K*50ml(D*lc*D7L. SfflT-e30»rBl«»L 

/to «icjEfl5attnb^^'u>-c»aiL, c+i*atiB 

: ttfb^U://**/— ;U=9/1 ) iCcfcyfliai 
L, 80°C. immHga>ftf*T-C6ftPa?S;«L-C1g<D35-b 
£»tt1fe£: Ltffcc »&;fcfc35^<D***l*0.4%-C 
fey, 25 o CT*<D¥S£l*7?=240cpT'&o*:o 

[0 2 19) (l)35-c4)«JiK 
3. 1 7g(D35-a 1 0. 98g(D"x h =y Z> P (5 5 H£S * 25m I CO 

ICcfcy«aiL. 80°C. 1mmHgO)ft»TT*6B*iatt«LT 
1.5ga>35-c$ttttM£: LT^fco » 5>*ifc35-ca>*** 
141.2%-Cffcy. 25 c C-eOttai*y? =365cp-e*-3fe 0 
[0 2 2 0) (J)34-a(D^j£ 

7 g(D65%;tttt7K*<b-*- h 'J 10ml<DDMFC:!g;«£ 
tK C O)5S5aiz20g(D3- bf U 5/ > ^ * ^ — ;U ft 20m I (DDMF 

SiSlcRL. 36g<Dft^tteft20ml(DDMFlc»»Lfc»a[ 
£AD*_. 3»|BlftI»aatLfcp Sifc&TSL SttftME 
®5&L. SS?y^^7A (2Mt»: 

;U=9/1 ) ftfflt>-Ct«^L. 16.8gtfMb 
^^h^^f- 0 Xlr % 2.44g(D*b*tog£3.25ga>1b*tth 
S10mlO)RKx^;Uz»«L. *Dl»astT. 8B$R!JJRl£ 

;*£ : ifi<b>^u>/>$/--;u=9/i ) ftffli^rlts 

U 100°C, 1mmHgO)jfei*T-C5BSP B 1K;«LT, 5. Og<7>3 
4-a£f#fc. »c>*tfc34-a(Z>*7K*(*1.3%-r?fey. 25°C 
-C<03teJS(* 7? =1400cpt?fc^fr o 
[0 2 2 1 ] (K)34-b<7}^/£ 
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1. 22g<D34-a£0. 66g<DN-'J f 1 * h 'J 7)l,Jra > £ >x;u 
*W 5 K£50mia>*lzin*., fi»^30#IH«#Lfc. 
JEJt»£tt<b>^u>T*ttUJU c*i£St6L* mm* 

5/'J*W*7A9P7h^77-f- : «^b^ 

2y-;u=9/i ) iCckyasiL, 80°c. i 

mmHg<»ft#TTf 6RH(£«LT 1 gO)34-bftAtttt^: L 
TUfco »&*lfc34-b(D$7K*I*0.5%-Cfty. 25°CT' 
0>ttffili7?=222cpTfcofc. 
[0 2 2 2] (L)34-c<D^j£ 

2. 66g£>34-a£0. 98g£)T- h ^ ?A/5j"P 15 5 g£$g£25mlCD 

U *£SHBU B«^»J*W*7A9P7Hr7 
(SJttft : ifilb^L^/'^y — ;u=9/i) 
f=*y«t«L. 80°C, 1ramHgO)jfeftT-e6RfrpH£«LT 
2. 2g(D34-c LtUfc. » t>*tfc34-c(D*7K* 
li0.8%"Cfcy. 25°C-eO)tt£l* 77 =735cp-efcofc c 

[0 2 2 3] «)*0)«a)-«a(i)icj:y*SF*i4ft« 
±Eiarta>. -«sd)icj: ya*tL*<b*i*t-tEft 

[0224] 2. itmiMt¥mm<Dftsi 
F^fifjftir77Q> (fiaaai) p-7 L <>^Lfc^§iS2o 

xpv;U (1*) gL Degussa P-25) 15g. 7K45g. ft&m 
(T;U K'J ^^a». Triton X-1 00) 1 g, figO. 5mmCD 
v;^z7t-X (-7*HttW 30gftAtL, 

r pmr* 2 B$ n »«ktta L o # ^> *i fc » »a A> & v ;u =3 

-re— xs5aicfcyi«*Lfc. »6*ifc»»5a[+G) 

-H^b^$>«tt^<7)^^3aSfi2.5Aim-efcofc P fefc 
ttai4MALVERNl±HCD^X*— *^tF—lcra(3eLfc. 

[0 2 2 5] (B)fe*S»*LfcTi02«aG)ftS 

K-?LfcBftxXIS»t«M1t*7X 

(ffilB^F- (») SS!TC0*^^-Uft20mmx20mm<D***l^ 
TODILfctfl), aStSK«l30Q/n) (D»«ffiffl]lc 

(D^flTS(420g/m2 < h Lfco ^CD^. »m®»J(D-tt (tt 
^t, 3mm) CMf-^^TX^-i L > 

(1*) ■■*v?A'IFFP-32H) i:AH, 450°CIzT30^ v Pb1 

i\Q2Mm*mz 0 co)«aswyuiL*aiLfc 

mol/l) lC3^r B 1;§;gLtr 0 6*0>»»LfcTi02««t4 
-t- ;u tf y 5/ > lz 1 5#WJ ;l;ILf:$, x^y-jut 

»»Laastt«Lfc. ^^tif-^7t^c7)ii^i4sis^ 

ICPDC, fflgO. 1-10mmol/m2(DlBH^tiajRLfco 
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[0 2 2 6] (C)3tmS^t^m;fi(D^fi£ 

±m<D*oizimLtz&m®m\02'®m&fii (20mmx2o 

mm) £Cft<fc|s)C*#£0>e&^5i:tf5X£S:te£:b-tt 

mmmys$m#-&*it. m8?st£Ti02®«s+ir3?Au 

5 X(OSB^Sffi50a±l-^m^10aA<|ft®$ tltzi,0» . 
fe3tii!g5Ti02<D!&5fell2(K ©?5f£iailI30, e&^&fc-S 
^IS3?m)140&u:*f7XroSB^SlS50a^lllir|a^Lx 

g?M*§fi!cfel^50 <, CI-*D;aL, C;ft£Ti02®®l^tfi Lfc 



[0227] mft?a$s/£ifc<tfefit££ML-c±&roifi 

l/2lr^-r. fcfcSE 1 &tf2*<7>BCEtttrxi/7V If 

jn-T^jtt. *fcsus«"iai;tt««iii-ffl^fc^ 

1*Y-1~Y-6<0«iI$JaTI=5p-r. 
[0 2 2 8] 
[«1] 



6JR (DMF4 5 © 









fim 










6.5 


R-1M4 000} 








6.5 


R-1 (14,000) 








6.5 


R.i fiA 000^ 

1 i ill » | vw y 








6.5 


R-1 (14,000) 






RCFM 0} 


6.5 


R-1 (14,000) 








8.5 


H- 1(14,000) 




2-a(10} / Y-3f78} 


BCE(1 0) 


6.5 


R-1 (14,000) 




2-af10l / Y-3f88} 




6.5 


R-1 (14,000) 










R-1 M4 000} 




5-a(50)/5-b<48) 




6.5 


R-1 (14,000) 


§Ht«7 


7-a(70)/7-b(28) 




6.5 


R-1 (14.000) 




Y-2(70)/Y-3(28) 




6.5 


R-1 (14,000) 




Y-2(70)/1-b(28) 




6.5 


R-1 (14,000) 




Y-2(70)/2-b(28) 




6.5 


R-1 (14,000) 


StttfcllO 


Y-2(70) / 2-c(28) 




6.5 


R-1 (14,000) 




Y-2(70) / 5-b(28) 




6.5 


R-1 (14,000) 


Sttt9J12 


Y-2(70) / 7-b(28) 




6.5 


R-1 (14,000) 




Y-2(70) / 16-b(28) 




6.5 


R-1 (14,000) 


9iiSfl14 


Y-2(70) / 20-c(28) 




6.5 


R-1 (14,000) 




Y-2f70)/12-c(28) 




6.5 


R-1 (14,000) 




Y-2(70) / 34-C(28) 




6.5 


R-1 (14,000) 




Y-2(70) / 35-c(28) 




6.5 


R-1 (14,000) 


SSJMS18 


Y-3(70)/34-a(28) 




6.5 


R-1 (14,000) 


sem«it9 


7-a(70)/Y-4(28) 




6.5 


R-1 (14,000) 




Y-2(70)/2-b(28) 




4.8 


R-1 (14,000) 


9?««21 


Y-2(70)/2-b(28) 




3.3 


R-1 (14,000) 


£160122 


Y-2(70) / 7-b(28) 




3.3 


(5)(300,000), (26){70,000) 


SIMM 23 


Y-2(70)/16-b(28) 




3.3 


ON150.000). S-1 (70,000) 



[0 2 2 9] 



[S2] 
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fUffmeriMb (3***2fI*X*t?) 


■» %u tars i. 






***** (»*%) 


(»fi%) 


nm 




£Jftfl(24 


2-a(18)/Z1-a(10) 


BCE(70) 


6.5 


R-1 (14,000) 




2-a(18)/Z1-b(10) 


BCE(70) 


6.5 


R-1 (14,000) 


*$6fl26 


2-a(18)/Z1-c(10) 


BCE(70) 


6.5 


R- 1(14,000) 


Htfctt 27 


2-a(18) /Z1-f(10) 


BCE(70) 


6.5 


R-1 (14,000) 


35*60*28 
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